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Abstract of JP7312290 

PURPOSE:To provide an organic thin film EL 
element which effectively exhibits low power 
property, and is improved in driving stability and 
physical stability in manufacturing process. 
CONSTITUTION :As a negative electrode 14, an 
alloy in which 0.01-5 mole % of scandium and 
0.01-0.3 mole % of alkali metal are contained in a 
metal having a work function of 4eV or more is 
used. The negative electrode 14 preferably has a 
film thickness of about 1-30nm. An aluminium 
alloy 50nm or more in film thickness which 
contains 0.1-5 mole % of silicon, copper, 
scandium, or manganese may be used on the 
negative electrode 14 as a negative electrode 
protecting layer 15. 



7//rs////////ssss; 



WZZZMSM 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP7312290&F=0 



2006/04/19 



(19)B*H#IW (J P) (12)^P§#pf (A) (ll)4fttttiK&n«^ 

#^¥7-312290 



(43)4>B8H ¥fiJc7*P(l995)llfl28B 



(so int. ci. mhg* fi 

H05B 33/26 

C09K 11/06 Z 9280-4H 

G09F 9/30 365 C 7610-5G 



tfi* *f flt$J£<Dft3 OL (till) 



(21)WS#^ 1#Ig¥6-101468 


(7 OttMHA 


000004237 












(22)ttiSB ¥fi£6^(1994) 5 /!17B 










<72)«9I# 












»i# a*m«t* 












(74)ftJIA 


#S± «* it» 




(54) ffHttKEL*? 



(57) [B»] 

KEL*?£iI{R'rs. 

ISl4t LT. tt*Mft#t4 e VJ^±©£ 

Ptco. o i~5 ; e;p%<z)x^;>> 5 'i7ARt/co. oi~ 

O. 3tMC7M U4«mS^4«fflH 

S. HES 1 4©JKJP<hLTttl~3 OnmSft*t*fiS-C* 

*. X. BWil 4±fcBMl«JWIl 5tUT->U3>. 

tt. X*>S*>A. v>^>#*t 0 . l~5tm* 




( 2 ) 

1 

[#frSt3K<D®ffl] 

[w*3sn f%M£mm<DMiz'j>tsi< tfc i&.±<d§£% 

IC^T. mmf&mtO. 0 1 ~5 ; E^%©7A>y'? 
AtO. 01-0. 3 ; t;U%©TJl'* U^Jg^*Lfc 

rzmxm i ta«cow^KE l tf. 

[f»#^3] l»JPl~3 0nm©^g±t;:®|JP5 0~3 0 10 
0 Onm<75^I«fIlf £#L. *^H(raBI£SII#«JIttX# 
>>"}A. y'jnx $H«fcB»tiftfc<l>;&:< 

ELff. 

[§glpi©»*fflfrifc9i] 

[0 0 0 1] 

-f x<D&m\zm-?z>. 20 

[0 0 0 2] 

y (Tang) <h/\*>X 'Jir (VanS lyke) 
«rb^«fiK<D*«I^EL^<Dffi^ (Yzf^-i K • 7 
i?yt7X ' V9—X (Applied Physic 
s Letters). 51 #. 91 3^—^, 19 8 

[0 0 0 3] #^SEMEL^«, B«j&>5&ASnfc 30 

ie?l £ <=> a a s xmm& v . 

Tzmm&yem zmmt mmxmts z t xm^^x 

JL&AB. IE?Ltij£B. tt^aA®. *5«fctf«^lfii§Jl 

*«»*fco. ^^^yxh^H^K-e^-r*. 

r/jE?LWttA*^^^<fT 5 SWT-US. ISKiaaim 40 

(Dmn^mAjX^^o 

[0004] mytm^£>m$s&A$:®%\z-?z,frMzx 
zztzvm^&mm&zibZJ&m&femtLxmm-rz 

c<h#£<. ^<D ! !iX'5'>?t><Dn&\z*ii<ntc-?t/* 

i"yA-&&rf%)%:&3x$>-orz. mmmmtommcD'bz 

IZBI$.X'$Z£.0\ZUZ> 0 mi}B?Z>m\i'>U? 
*1<&K jiSte 1 0 ; EJI«%fijg<Z)^£gs}jnL-Tl> 50 



&l»¥7 -3 1 2 2 9 0 
2 

•5. MIC, 7;U5X^A(cU^A£#*r£-tr7c:£&& 

Kt -?y*-><yL.-m&&&o%mffi8iA&mz®: 

5-121172 . fe^Hlr*?-^ U h* >HH@ 

iL-T&fflLfcJST-. 1¥^- r-JU^AcO 1 0 7J#> 

T7&>±.<nmm.ii i h3fc0gKTi o;p— *>£( 
±©«««3Ms£itj*L-Tt>* re 5 4 mj&m#m¥¥ 
mm^mm^mm. 11271, 1 9 9 3*0 . z.n 
\tmme> e l^^xtt^ x ^U"f ^iwfgffAW 

X0ttI^5fc©T*fe^. USU ±EOttttt. 

[0 0 0 5] d©*fctttt«fcttH*»&:br, 
KE L^^fijffl Litig»iffl&T h 'J ^X^-f ^^K 
tt©Ill*ft©««5«§SnT^4 (#SI¥0 5-2 
5 3 8 6 6^m) . HfrlBffiSfCj;^i:iT^wm«t©I» 
mmmh7>iSX* (yTT F T <hfET) £^tr$ffi£© 

£ XSOfI E L Xtili $ tlfcfgifc/^X© 

^. ■**«»iniU'rt>waE«T*fl'for#«?iitELsis 
T&mmx'gzzttfTjtzntz. 

[0 0 0 6] Z<D£v\Z, tlSHELif^SBS, 

HJ & £ XffifZ < ftt) nx ^ £ . 
[0 0 0 7] 

ELgft? h U ? XfflO*«»ffltE LtW Xteftfl© 
£*-T. L#>U *£*ffi«tt?-* fcmSfc&WU;: 

<<«to**j»**»«i^»c*^-r*. m^zizm 

^{cte^t-^ t c ^*tA# 
[0 0 0 8] fl-aWRELS^OBUKOtt^Ctt^T* 

[0 0 0 9] ^1S«*«8»KEL*^W#®cD^«ftt^ 
1C. TFTi»ffl-7hU^XifWELTAW X<D 



( 3 

3 

©7 h- U fXifiSKELf/HXCfe^TllESBT 

F TI»ro7 h U ^ XltlflSE L XCD#gft#l 
tz. 

[0 0 10] S£oT, ^^U-V-aA^tt^^tt^T' 

d -t x ^ Bin* cfc zfmm&mm £ 

WzttZZttf, tlflELi^TFTffilCYMJ 

K) znt><DwimMik*mmT'&-Dfc. 
cooi i] *mm<Dsmt. mmMmELm^-rb 

U ^XMELf/H X(Ct5^T[g«^tt^*^fC^ 

« fi a 7t*«^M e l m=?z m m-tz c t \z & . 

[0 0 12] 

[0013] ?ut>-!E>*$£wt>mm-?2>^m*. mmt 
m&&WLTts.z>timmmELm^zn^T. mm&M 

teO. Ol-StJWOXA^AtO. 0 1—0. 
3 <D7 U &JS£-^fr Lfc&JSJ; 0 frS d i £ 
#att^f«»iELSft*5. Hfr$f*b<ti. 40 

ffJKH 111 ~3 OnmOD^ffi±lcMiP5 0~3 0 

o onm<Dm&&mm&mL> fr-DMtmM&mmits o 

~ 3 0 0 0nmcr>JP£T-.a.^>. X#>v"7A. ->'J=l>, 
ig«fci9^f;mfc'>&< tfc 1 ~D£K_k&0. 1 
~ 5 =Z)\,%-£m-?Z>7)\s s. -V A^£ <fc 0 UZ> Z. htfm 

[0 0 1 4] i&SlCigA^-a-SX^v^AteO. 0 1 
*^5tMtg^IifW. XA/y^A^O. 0 50 



#i¥7 - 3 1 2 2 9 0 
4 

I^TF T t ©«#tt3*tfi< & 0 . fgfB^StZcS. 
£<=>tcfi, fcffi©tt«W»#T#&fc<r>fcttfc«tfttA 

te. m?<DmWl\Z£2>&it<nmm£8tj&7n-tz.XlZ&» 

******* £^±B*£fc5ri5-&*&j*£fts& 

t». t(Dfzlt>. B«K:fiAS-fr*;**>S?9Att0. 0 
1 5 ; E;i/%CD|gm-gA$-B--S.!^^fe-5„ 

[ooi 5] MfB^ic-&$n-g>7;u^'j^«o. o 
i^e.o. 3:E)i%m&t>m%T'itb-Dtz. t^'j&js 

^^A^fco^sf'T^^u^s^jDsn-s^-g-. m 

;P5-^A^^-h'J^A*2 5 ; E;P%^JjaL/t^COtt 
*H8&:te2. 2eVSTTlfSut«ttf|, (7^y* 
JUUHa.— B (Physical Review 
B). 3 8t, 5 7 5 21, 1 9 8 8f) . 

[0016] mmms&ELmmmmizTji'jjv&mz 
^m^mm-rtm, f±9M$c$:TtfzcDizm&}T'$>2> 

^uEmmizWLM-znz,. w?t. mmms&Mizm? 
2>mm\z<3$inz>7)i>*]>j&mi l t, mvjtt&of&mizm 

[ooi7] *^B^#dm*^bfcctc:5. x*>i; 
u^jg^o. o i^eo. st^^comsTfeftvwgc 

•^AfZioT^Sl^gCCOm^Si^^bL. ttlfH^S 

Ttf&<D\zmmzfcmLfzfzit>T'&z>ii^?i'bnz„ 7 
)i>jjv&mwo. 0 l^juxjiffiom&iziz, &mm& 

&* i m$)\Z%:W]t!ii:2>b(DT-\,tUfr^tz. 
[0 0 18] BE^lr-^$n-5X*>> ! ^ARcK7^^U 

3^S^#«-r-S.<i:4 e va±co^JS(cx^>->'^A<h 
^JB<i:LT«. 0iJ^.«5^7X^V> (Michaels 



( 4 ) 

5 

o n) (Dm* (IBM. — • *7 • U+r— f- ■ 
=r 4 -\D y "f ^ >h (Journal of Rese 
arch Development) , 221, 1^, 
7 21, 1 9 7 8¥) XAyy^At 

coo 1 9] *ftw<D&M±\zm®&mm&Wirtz>m€; 

«»T?^Km5C(i:««fflifc»*3&^Tr»*. wait 
«. 5F*s»ri»a*jp<-r*iii:a* ; ?^#oBtjP€ff 

[0 0 2 0] M±C«J£T«MftMI2£«r?W* 

ii^l:!fSLt>. fMELSf^TFT 
IgibOTV h'J i7XltMELr/H XlC*3^iX. m 20 

mm tzmamiz. «t -a ^sbw&ihi th^mz ± c&mvrn 

We 5 0-3 0 0 0nnw5«M^ L^. 

[0021] ±mmM*&M&mmtet&mumj£<Dn& 

T, «»J^.«#Ba 5 F4 - 0 1 9 9 9 3^^«^^-r«fcpfC 
C ttfTS* J: 3 KttS. 



i^P^¥7 - 3 1 2 2 9 0 
6 

[0 0 2 2] ffi. SSfSS^S^^tSiWt. & 

ih« * K tt 5 n <fc t> &$>)X & S . 

[0 0 2 3] 

[0024] mmmi) ^izm^x^ftrnvmrnM 
i couTK^n. *7Xii±c i to (-r>^ 

U (/f^7ir;^'Jl/» !<)6 0lI%tN, N, 
N' , N ' --T- h57i3 - 4, 4' -y'7S 7t'7 
x.-)l&m4 0lI%I^Lfc*U ->U l/>^€>ttS* 
^IE?LiailJI3£4 6nm. h;Ux>jgi££<£ffl L-fc^ 

fSIfSIC<k?T6X10-" TorrS^T, *T«g 

f&ytMii t/TN- (2, 4-+->u;w -4-j;yt 

3, 9 - ^U l/>yAM>Sy7ir;HXfM«i 
Jtm<Dl. A^:)V%^^.in^^o\Z 7 OnmMrfLVfc. 
[0 0 2 5] Wzmfe£V-Z7>t)>iS0&tfl=E)\'%^ 

mx-oT-vAifimmoo. z^)v%^^^iio\z2 o 

nmJ&/&L7c. He, B«©«WB<fcLTX#>>'£i>>)&* 
i : &;p%^sn^.7;i'i^7A^57;i'^>^7'f>0 

RFX/1y^fee«ki9 3 0 Onm^bfc. M. *£tt0!l 

i \zm^mm<Di±mm^^m^nthmx-m^rz^ 

*53. 1 e VT^ofco 
[0 0 2 6] CO*TF<D^it#tt$r^Sl^m*-rS!l^L 

SA^iimLfcuiS^t^fc©-?*^ 071: 

1 0 VCDE8itmjE-C6 3 0 0 c d/m ' ©B|5HSfiO 
2mA/cIn , 

1 0B$F^X— ~?>tfVtz&, 4 m A/cm' (75— ^^iffiS 
«Ta^bT^3t$-&fc (Z.<Dtg<Dnf£lZ6. 6 4V 

ns) 5 o omm&mLx$>M5£ytv>'\)im& 
mm\,. mmt7. 8 7ve±#u. MWiBios 

c d/m' 6 4 c d/m 1 i:i'>Lt. ^tlfi. Jfc 



( 5 

7 

[0 0 2 7] (**60iJ2) iSil/T7*>i?9AAU 
^ ; P % & S tl -5 7 ) V 5 X O A # £ 7 ) U rf > # 7. * T? R 

LT^MJ^A^gEgWO. 1 : &;P%£d!jJ6-S>J;5tC2 

^)l%^£.ft2>7 JUS. -O I±-£[&$:7 )lzf >fix$><DR 
FX/W^teKcfcD 4 5 Onm^fiScLfcW^. HJS^J 1 <h 
l^lcLTjfH^m&bfco ft, *HiS0»J2{'ffl^fc» 10 

M<oi±mm&zftn?tki}i&-em^rzm%:, m3. oe 

[0 0 2 8] Z<Dm : T-C)f£ft<&&$:&m i £n.*T'mi£L 
SAi^^l b t u t ^ gtfS fe ©T*5, 137 iZ 

m i tit-<xmcmm\z^xms.i)^i^^, mans. 

1 0 V <D\g.ffi.W.f£-Z 5 1 0 0 c d/m ' (D^S^ftfeCD 20 
fg^^ttTc. 2 m A/cm' W— 

1 OB#Pflx-v>^LAc^. 4mA/cm , W-^m«it« 

rnxmrni^x^^arz (cottwtEBe. 93v 

5 0 OP^igiILTfcffifgftWtt^£ 
f^U ^Eti7. 9 8VK±#U %«Wi9 5c 
d/i'^56cd/i' d^Lit. Cin«. Jtfe 

•2>„ 

[0 0 2 9] (*Jg«RI3) igiLTX*>y^A*Sl 30 
^AX^&tlzmtt&ZT JU3 yn X4>TR F XAW ^ 

T'JfJA^ilOO. 3t;P%^^ii6-5<t5fC2 Onm 

^ ; 1/ % ^ $ n -5 t ; u = n v a & £ 7 ; u rf > # * <r> r 
FX/t^^telCtO 3 0 Onm^Lfc^*iS0tJl iiW\ 
tlltCLT^Srffr&L*:. ft. *HM0iJ3Tffltifc^ 
CDf±*55»$:^^aiteT-ii^fc^*. &3. leV 

[0 0 3 0] i«3^<£fg7mtt£^£m*Tiffl£L 40 

ie«M4«. tk^fe^j i t\t-<x^cnm.mmz^xn& 

aA^^*^±Lfcit^^is-r-i.t)WT-$.-5. muz 
m-t£?\z. &nmm\z&itz>mm-mi£¥fmz. ttm 
mi t&.^xmtmm.iz&^xn&tf'hz^o mans. 

1 0 V<Dm.ffiM&X2 6 5 0 c d/m ' ©Hj^t^fe© 
^^^ttenfe. 2 m A/cm' <r>— -fcMffiM&.X 

1 0^FP B 1x->'>yL^». 4mA/cm' <D—^.nWL^ 

mxmm^x^^arz (u©tt©fffii7. 2 5v so 



4#B8¥7 - 3 1 2 2 9 0 
8 

t?£>5) 5 0 ommm}®LXbM%ft<?)Vin$: 

wmu. mmt8. 3 ivcj:#l, f€xwm\*8 1 c 

d/« , *^4 8cd/i' KM'>L-*:„ dtltt. 1£& 

m<n%^\z&&mw)&i£&<Dfa±.&5m.-?z>'b(Dxh 

[0031] mrnmA) mmtvxxt>>i;<yutfi 
^)v%^^n^>-i >>"y&e>&$:T)i>=i >^x^xr f 

it^mXU^OA-AmMOO. 3*:)l%$:VtbZ>&o 
IC2 0nm»fiSL;t„ HI'. Hl©§iIiLTX*>y 

A 1 )U % £ ft •£> 7 J 1/ 5 - <y A & £ 7 ; P zi >- 
XfORFX/Vy^ffiCiOS 0 OnmJfJsKLfcUWUSS 

i tisntfcUT^^f^fiicL/c. Ma. *&mm4xm 

3. leVTfeofc. 

[0032] z.<Dm : f-<n%ft&&*i?Lm3im.*xmiz.v 
rz. m6iZKT&5tz. *mffi&uzist l iz>nffi&m-n 
EEwmt. it&m i tit^xm^nmmmiz^xmm 

*T<t^f;. *mffitmz&i?2>mm-mi£&m*. it& 
mi ttt'<xmvMm.\z£i^xmiE&'h2^. wmmee 

1 0 V<nW.ffiW.I£X2 1 0 0 c d/m ' CDBflSt,^fe£0 
%yttm<bftfc. 2m A/cm 1 09— ^mSSS^T 

1 y>^Ltf. 4mA/cm , c75-^m§SS 

«T^L-T«?t$-e-/c (Z.<DtZ<nm!£lt6. 2 5V 
5 0 O^glLTfclMffl^I* 
8M?cU «£Ett6. 9 8VfC±#b. M»gli5 1c 
d/m '^6 3 2 c d/m ' tc^Lfe. it$S^ 

[0 0 3 3] (*ffiM5) iiiLTX*>^'7A*{l 
; E;P%^*tX-5T;US-'?A^^*7;P^>^X'PTR 

f -s^-eu^^A^fiiooo. 3^^%^,5ae)-2>=k5 

!Z2 0nm^fiKUfc. HJC ^W^fSg.*: LTv"J rJ > 
W.lzm&l. 5 ^JWSS.ftZ 7*5.-0 
k.&&$:7 )l>zi>j] X^xDRF 7,ny Zmz&K) 450 

[0034] z.vmTv&yttt&zt&mQm.'i'xmfeL 
BE#ttte, ttm&n iiit-<xmcmm^s.iz^xns 

9*-r£v^> *mffi&nz&w2>mm.-mf£¥fm±. ttm. 
m \ ttt'<xmcmmiz£,^xnEE.tf'i^<<K wnams. 



( 6 ) 

9 

10VOlSiEtl9 10cd/m ! (D9i£^3|6<& 
mftifi'&Znt^ 2m A/cm 1 <D— ^m«t^«T 

10WX-y>^Lm 4mA/cm 2 O-^fifc^ 

• WWil>* mi£\Z6. 9 4Vl:±#t, M»Ki7 5c 
d/m 2 #nb4 2 c d/m 2 izM^^fc* Ctlte. itm 

Z>o 10 

[oo3 5] (mmM6) mmtvxxtt >W Art* 1 
^^^jstttn^^e^ n u ^/x^K-r^ct v mm 

LT^hUtf A*i|£ffi<D0. 1 ^E;i/%££#)<5cJ;5{::2 
OninML^o JSK\ »1i<Z>«SJI £ LTV ># >ffii 

FX/^7^Sf:J:0 3 5 OnmJgjsfcLfcEJtfk USS^J 1 £ 

a^tt^nftsitem^iftajs-ewi^fcjs*, &3. oe 20 
ttt^xmvmmiz&^TnEE&'bz^* mum&i 0 

V<D\tffi.nf£T* 1 9 2 0 c d/m 1 <D9!£^3irfiG>583fc 
^^^n/cio 2mA/cm 2 (D-gtSMtlO 30 

«pPflX-i;>^bfc«, 4m A/cm 1 <D— femffi&&T* 

S) 5 0 0»IW«jabTfclif*3t<Ottli*«f« 

U «JEE«7. 8 8VK±#U 5536»*tt4 2cd/ 
m 1 *^ 2 8 c d/m 1 fc«*l>Lfc. it^0ij 1 

[0 0 3 7] 7)02 Rtf 0 3 fcMT88»l8lE L 

^KiBXi^fflOa-S i TFTSigfflU #^X* 

O^Jfi«7 0)¥8BH*$cfctfWiBHT**, BIT. 0 2*> 
£tf 0 3 tiTHJSOT 7 (Dftf&^miZ-D^Tj&^Zo 
[0 0 3 8] ttUfeJC, ^7XSS±CCr^2 0 0nni 

x>£*U Ity-HSWiil/TSiO, £4 0 0nm 
flcfiLfcfg, fg-n>^ b*— ;i/5 6 A£Mtt£ e 

[0 0 3 9] *CS iO, JiKTFTCDTW ^>H£J£ 
J«T££:#><7M > h "J >y7^7^77Xy'j3> 50 



<£Hfj¥7 - 3 1 2 2 9 0 
10 

( i - a - S i ) , * y £ra>*ir h&WLZ>fz&<D 
n f 7 ; EJI/77Xy'j3> (n* -a-Si) Z^tl^ 
tl3 0 0nm:fccl:tf5 OnmfifcfiU /^-->^lT7-f 
5>F«r«J«-r*. i!07<7>HH ilCTFT (* 

[0 0 4 0] WZC r^lO OnmifefSU A^-x>^ 

igs Q ,R«KK>iaD flt , x-r^/^>^h^>v 

Myf>y®ftTFT07<7>K0 i -a-S iS 
tfn + -a-SiS, &TFTW-XfSfttf 
>^@fl?CDC r £VX^<hLT i - a - S i <D&4»$T 

[0 0 4 1] #Clz:, S i O, ^20 Onm/£fiU S«t3§« 

TffilcfiSnslli (f«lELif^(DlI) 5 
5 ^^gI^^<DS2 3>^^ h*— ;U5 6 B£X 

[0 0 4 2] y'Jn>^ltM, MKHHAU. 

RFX/V^i£l:TiIiii<hLT3 0 OnntfgfiELfc 

Lfc^, Hit itx* >s;») i ^%ttn§7 

•Jf^A^M^O. 3^;i/%££#£<fc5t;:3 0nmfl2 

[0 0 4 3] i©ct7i:l/Tli*#1 0 0X3 0 0 /i 
m 2 *-fXT?4 0 0 X 6 4 0 H*»CD/t*;i/7W£*l 

[0 0 4 4] dCDJ: o \Z tTff ^>tl/:/^J|/±{:# 

ttWM*mr*. ***«i:fli^<5lfiill)IEL* 

«%7feS5 2 B:fc<fctfIE?L&AJl5 2A^«ISnfc3 

(2, 4-*zsVM -4-7S;t7W5K« 
^ltSl:J:oT5 0niiiMLm #$Sf£7£lf 5 2 B 
(hlTN- (2, 4-tyUJW - 4 -y ^ 7 
<5Kt3, 9-^'Jl/>y*W>Sy7i-JH7 

U U >i/tl)lft >iy7x-;HXfJ«)ti^ 
1. 4^M$*nS«k5i:7 OmnJg^bfc. II:, IE 
?LSAI5 2AilTN, N' -y7x-JhN, N' 
-SM3 - *?-)l7 1, 1' -lf7i^l/- 

4, 4' -y7^>^ffl^S^lSffif:ctoT5 0Diii^ 
JSfcLfc. Sftl:MtlTI TO£l /zm »«U 



( 7 ) 

11 

[0 0 4 5] friz. ±aif7h'JJ'XSfSIiEL 

^©ttSIKftSt^^^yh^y'XiS'Qs 
7tft9T, «#«l.©*£E**««r«»ffl««CCfii 
«f^n«. #aC©Sg^«JEE««i!t«!l»ffl h7»*X^ 10 

q. ©y- h • v-xRUJ-Epjto^n, h^>> J x^Q, 
<oy-h«ff- h*u-f>«8W*ttt:iEi;fc««*«, mas 

[0 0 4 6] **JS«SJ»r*3t»T. tillELtfWS 
S»©*EE*«7V ££3. H4 2 0 cd/ii' 

omm&TKLtzo c©b#« £M*K:»*-*©ia*a:i«eB 20 

<fc 9 **i KXffi&tf'pU < ft o C <h * * L fc. $ it. 

0, ftttOI 2 ©^tt©&¥#T&o fco 
[0 0 4 7] jHf. **16«7IC*«r»Ttt, f«!»llEL 

ifiiTFTicigffiii, iss, x^— y— m, *r 
abxaotaT*tt*ffl^fc*». 'tft±k:»«, ie?i 

©WKJBjSU 3E£TFT©#^X*1££jlL.TBt9{ii 30 

[0 0 4 8] s ) #«i?iiKett*ig««j i 

T'Jf?A#il(0 0. 3t;U%S-fi«)-5-SJ;olC 1 2 

^3. 1 e VT'&itz. 
[0 0 4 9] £©*^©«3tt1*ttS«6*£«t|JTWJ£l, 40 

dtltt. *5E9I©l!SfS*fll^fcc:i:-TMt«r 

^JE 1 0 V<Dm.Wtn&X'5 9 4 0 c d/m 1 ©ipi-SV^ 
e«J5E5t#»snfc. 2 m A/cm' ©-^m«tS 

ST10HHl->'>ii r Lti, 4mA/cm' ©— 5gH 
«HB*TM*LT583fcS-ti-Jfc (d©t^©mJE«6. 6 50 



^¥7 - 3 1 2 2 9 0 
12 

8VT&-5) 5 0 0l^fH«jlLTfeffi^3t©tt 

tt€ttttU ®£E«7. 9 8VKLh#U fg^Jf^fi 1 
0 2 c d/oi ' A>e5 8cd/D' lC«'>Lfc. 

[0 0 5 0] (Jt«0i] 1 ) ^/^XS«±tC I 
^ U >ytC e toT->— hfita*i 1 5 Q/Dfrft-Si:? 
fcHRU lltlfe. ^©±{CIE7LaAM<t:LT. # 

y'JI/» ^6 0Sa%(CN, N, N ' , N ' -:rh^ 
7x^-4, 4' -y7S;k'7irM|f|4 01I 

6nm. h;PX>^j«^<slfflLfc^'C y7°Zl — "r^Oifm 

T6X10"' Tor r j*3£T. tiMIiLTN- 
(2, 4- + ->'j;i/) -4-75yt7?M$h'i 
3, 9 -^U U>~Jj])VT&>m.z;7 3L-)VX.7.7-)i>ti& 

&*%i<Dmmm.fr i bc>&mmmz<k-DT3, 9-^uu 

>y*J^>lEi'7iZJHXT;i'^lro 1 . 4^E 
;l^%#*tl-5J;-5tC7 OnmJgf&Lfe., ^(C^SiLTU 
2=e)V%^^n^iio\ZT)V=.-^At.Pi 
ltLTiI$:2 0M«Lt. HK. iMgl^L 

C©.±;-5(CLT, tt&M 1 OfiS»EL$f^f!ct 
•5. 

[0 0 5 1] £©*^<D«#1$ttSffi«+T?Wj£L;fc£ 
EpatE 1 0 VOltSf ET 3 8 0 c d /i ' © 
**fi©3S3tt*«»&nfc. £?c. 2 m A/cm' CD— j£*»t 
igTlO^I-y^Lfcl, 4mA/ci' ©-£ 

9 8vtw) tc^. 5oo^wsgja». m^mtm 

Elil3. 4VJC±#b, M»ia2 4cd/E' 
£ 8 c d/m ' tc:i$4>Lfc,, 

[0052] (jt&m) mmv&mmiiVTTAs- 

VA&&mnm<?>Mm&T-3 0 OnmJgfigU SK|g&<h 
LT U A**iJg© 2 J; 5 tC7^3 - 

7At«IfLT2 Onm^LfctAn. 3IJS^J2il^1i 
©TFTI»©YhiJi/XMEL|f«Lit. 

[0 0 5 3] *Jt««K*it»T. #<S»^EL^©S 
SB©m)E^7 V-e^lbLfc(i:C:5, Sl00cd/i' 
©»S**Lfc. d©B#, ±H^tC^-rS©B^>XcRSgB 
©SiJ^tt*5l 5 %T*ofc. £tz. tMELtfgC 
^©^»m/7tt2. 7V/X'$>otz. 

[0 0 5 4] (Jt^J3) ^gt LT'J^-7A*iO. 3 

UOnoiMLt^. *iS0iJ8il^^(C^^^fi£L 
fc. 

[0 0 5 5] -©^^©^^tt^^'PT-ffll^Lfc.i: 



4 



( 8 ) 



7-312290 



13 



14 



W1mnf£ 1 0 V0DiS8SmJBET3 5 8 c d/m « CO 
JtfeWfg7^^#t»tlfco 2 m A/cm' CD — /SfSSit 

SgTl 0Hf3i-y>^lfct. 4mA/cm' co— ^ 

i8vt*w) tz.^>. 3 5 oi^meiis. mffitti 

5. 3VtC±#L. fSft»gte2 0 c d/m ' *^3c 
d/m' K*4>bfc. 4 2O0#P a m Sff^tt^CfflJE 

[0 0 5 6] 

[^BJco^im] et±ttlBLfc«J:5lw*»W©Ht«*<ttX 10 
a coS fc co «fc o «a6 3 d 

J*. iStt«fflCOTh'J^XM#^EL^/N*-1'Xcr)f^^pI 
[0a5cofB*&fKBJi] 

[0 2] *5B9J©**mfcffl^fc^hU*Xi!#«» 
■ELfW ^*Mt5I***t¥BU'f7'> h0 

[0 3] *Xn®HEtS(li 7 Cffllf>ft7 h u 
MEL 7VW X ^«RE-r^H^co»f®0-c:S)^o 

[0 4] *^BJc0HffiCSJ7JCffl^fcTh'J^XM#a» 
^E L x/W X *Ki()-r-5lelK0-efe-5. 

[0 5] *»W<0*J6«l*»&3ft«tc^it««lO««E 

mm - m&w\t z *-r 9 => 7 x- $> z . 

[0 6] *^^CO*Sfi«»J4A^6*5<fcO:jt^0iJlCD«§it 30 
[0 7 ] *&93<D£ffift| i a><=> 3 &&Zftt.%iM 1 



- *ee»& £ ?K-r y 5 7 r- $> z> „ 

[0 8] *58W<0*Jfi«4A^6*«tc^itlS5«l©»« 

- mEE#tt £ tkT if 5 7 T- 35 £ . 

[0 9 ] *%wco$tmm 8 Kfli^fci!*«««jis*srfcft 

[010] *»Bj©J|JfiC9J8*3«tc^Jt»fiaj3comSS?eft 

- m)E#tt s *f ^ 5 7 T & & . 

[0 11] *^^coHJSeiJ8i5«tDtJtg<CT3co»«-* 
JE4#tt £ ^r-T ^ 7 7 T'$> Z> „ 

[«F#coiaw] 

1. , 1... <t^«<s^ 

3»-, , 3, , 3,,, 

5 «b««i 
7 &a«a«i 
i o M&wm 

l l 

1 2 ISMS 

1 3 WSS&lgi/l 

1 3 A jETLftAS 

i 3 b iEummm 
i 3 c mytm 

1 4 HE® 

i 5 mm&mm 

5 0 
5 2 

5 2 A jE?l&AJI 

5 2 b mmm^tm 

5 2 C X^— tf— S 

54 mm 

55 mm 

56A, 56B 3>^i7h^— )V 

5 7 mm&mm 



ran 



'//////////////// A 



W7MMM 




* 



( 9 ) 



4fF^¥7 -3 1 2 2 9 0 



[0 2] 




OH*4 

it&tmmm 



1 " 











i&smmm 
\ 

5 




XT 
t 


r-L, 

9 


T, 


p^Vpo 

T, 




j 

3 € 








I 


\ _ ... f" ' 


3 1 — 




— 




rr 






t 0 


j Voo 

6 mmmrn 



3,-i , 3* . 3«., 




( 10 ) 



#M¥7 -312290 



[13 5] 



[0 6] 



10 5 



10' 



m 



10" 



Pr- 




HK6«2 

mm9is 

tmm 1 



10 

IS. (V) 



CM 

E 
o 



10 : 



10 l 



20 



10 



-2 




10 

tlE (V) 



20 



17] 



[0 8] 



10' 



10 5 



* 10° 



10 



-2 




1 "! 



— nnmz 

mmm 3 

item 



-■ 1 L 



10* 



-E 10 2 

"8 



10 

miE (V) 



10 l 




siwie 



20 10- 2 0 1 1 1 1 i'0 ' ' ' 

ms (v) 



20 



W///////////A 



- 14 M 

- 18C *fcfe* 

-I SB MUSI 



18A WRSJJ*) 

12 mm 



( 11 ) 



¥fffl¥-7 - 3 1 2 2 9 0 



[El 0] 




4 r 



10 



£ 10 2 t 

"8 



10 l 



20 10"% 



-I ' ■ >- 




— mmm8 

Jt«P3 



— . — i — i — <- 



10 

IE. (V) 



20 



